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A B S T R A C T

Background

Osteoporosis and subsequent fracture are a major cause of morbidity and mortality. It is defined by low bone mass, and has many etiologies
with diBerent patterns of bone loss. Corticosteroid therapy is a contributor to the development of osteoporosis. Steroids cause bone loss
by a variety of complex mechanisms. It has been suggested that patients initiating steroids should receive preventative therapy (calcium,
Vitamin D, estrogens or bisphosphonates).

Objectives

To assess the eBects of calcium and vitamin D compared to calcium alone or placebo in the prevention of bone loss in patients taking
systemic corticosteroids.

Search methods

We searched the Cochrane Musculoskeletal trials register, Cochrane Controlled Trials Register, EMBASE and MEDLINE up to 1996. We also
conducted a hand search of abstracts from various scientific meetings and reference lists of selected trials.

Selection criteria

All randomized trials comparing calcium and vitamin D to calcium alone or placebo in patients taking systemic corticosteroids.

Data collection and analysis

Data was abstracted from trials by two investigators. Methodological quality was assessed in a similar manner. Analysis was performed
using fixed eBects models.

Main results

Five trials were included, with 274 patients. The analysis was performed at two years aKer starting calcium and vitamin D. There was a
significant weighted mean diBerence (WMD) between treatment and control groups in lumbar (WMD 2.6 (95% CI 0.7, 4.5), and radial bone
mineral density (WMD 2.5 (95%CI 0.6, 4.4). The other outcome measures (femoral neck bone mass, fracture incidence, biochemical markers
of bone resorption) were not significantly diBerent.
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Authors' conclusions

This meta-analysis demonstrated a clinically and statistically significant prevention of bone loss at the lumbar spine and forearm with
vitamin D and calcium in corticosteroid treated patients. Because of low toxicity and cost all patients being started on corticosteroids
should receive prophylactic therapy with calcium and vitamin D.

P L A I N   L A N G U A G E   S U M M A R Y

Calcium and vitamin D for treating osteoporosis caused by the use of steroids

Corticosteroids are widely used to treat inflammation. Bone loss (osteoporosis) is a serious side eBect of this therapy. We reviewed a total
of 5 trials which included 742 patients. We found that aKer two years of treatment, the bone mineral density of the lumbar spine and
forearm of patients taking calcium and vitamin D therapy improved more than patients who had no treatment. There was no diBerence in
the number of fractures or laboratory measures of bone density between the two groups. We found that calcium and vitamin D is eBective
at preventing and treating corticosteroid-induced bone loss at the lumbar spine and forearm. The treatment appears to be safe.

Calcium and vitamin D for corticosteroid-induced osteoporosis (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

2



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

B A C K G R O U N D

Osteoporosis and subsequent fracture are a major cause of
morbidity and mortality. It is a disease state defined by low bone
mass, and has many etiologies with diBerent patterns of bone loss.
Involutional or senile osteoporosis causes loss of both cortical and
trabecular bone, whereas post-menopausal and steroid-induced
osteoporosis aBect trabecular bone the most. Because of this
diBerential eBect, vertebral collapse is the most common fracture
in postmenopausal women and patients on steroids.

Patients with inflammatory disorders are uniquely at risk for
osteoporosis due to their underlying diseases, as well as, the
frequent administration of corticosteroids. Steroids are most
commonly used to treat asthma and other inflammatory lung
disorders, connective tissue disease, inflammatory bowel disease,
and transplant recipients.

Corticosteroid therapy is a contributor to the development of
osteoporosis in these populations. Steroids cause bone loss by a
variety of mechanisms. They act to decrease absorption of calcium
from the intestine, and increase urinary calcium loss. This leads to
the development of secondary hyperparathyroidism, which results
in bone resorption. Steroids may also directly inhibit osteoblasts
from laying down new bone. Male rheumatoid arthritis patients
on steroids have been shown to have lower testosterone levels,
presumably on the basis of suppressed hypothalmic-pituitary-
testicular axis.

It has been suggested that patients initiating steroids should
receive preventative therapy (calcium, Vitamin D, estrogens or
bisphosphonates). It is not yet common practice for patients to
receive osteoporosis prophylaxis at the time they begin steroid
therapy. In a recent study of hospitalized patients, only 5.6% were
started on a prophylactic agent as well as steroid.

O B J E C T I V E S

To determine the eBicacy of vitamin D and calcium in the
prevention and treatment of steroid induced osteoporosis.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Initially all randomized controlled trials (RCTs) and controlled
clinical trials (CCTs) were selected for further assessment.

Types of participants

Men or women over the age of 18, with any underlying disease
that requires therapy with systemic corticosteroids. Participants
must be taking corticosteroids throughout the duration of the trial,
and have not received prior therapy with vitamin D, calcitonin, or
bisphosphonates in the preceding six months.

Types of interventions

RCTs and CCTs that use Vitamin D (cholecalciferol), di-hydroxy
vitamin D (calcitriol), with calcium as compared to calcium alone
or placebo in the treatment of corticosteroid-induced osteoporosis
will be assessed.

Types of outcome measures

The primary outcome measure is percent change from baseline
in bone mineral density at 12 months at the lumbar spine,
distal radius, and femoral neck. Secondary outcome measures
will include 24 hr hydroxyproline excretion, fracture incidence and
drop-outs due to side eBects.

Search methods for identification of studies

MEDLINE and EMBASE were used to identify all clinical trials
relating to the treatment of osteoporosis. We used the MEDLINE
search strategy developed by Dickersin 1994 and adopted
and modified for the Cochrane Musculoskeletal Group (CMSG)
(see review group for details). We searched the years 1966
-1996. Keywords added to the search included: bone diseases,
osteoporosis, anti-inflammatory agents;steroidal, corticosteroid.

Similar strategies were developed for searching EMBASE from 1988
- 1996.

All foreign language journals were included in the search.

An electronic search in Current Contents was performed for the last
6 months of 1997.

The Cochrane Controlled Trials Register (CCTR) was also searched.

The lists of references were manually searched to add any citations
missed by the electronic searches. Abstracts from the following
scientific meetings were manually checked: American Society for
Bone and Mineral Research, American College of Rheumatology,
and the Canadian Rheumatology Association.

Data collection and analysis

Selecting trials for inclusion in systematic review. AKer fulfilling the
initial criteria, the following criteria must also be met:

Randomized allocation of patients into treatment groups. We
searched for the words random and randomized in the methods of
allocation of the trial.

Blinding of the study participants and investigators to the study
group allocation.

An adequate description of the intervention medications in terms
of dosage schedule and administration had to be reported, as well
as documentation of withdrawals and dropouts.

Assessment of methodological quality:

Methodological quality of the trials was assessed by two observers
(AC, JH) using the criteria of Jadad 1996.

Methods used to collect data from included trials:

Data was extracted from the trials by two independent and blinded
observers (AC, JH). Agreement between the two was assessed using
the kappa statistic.

Data was extracted for the following time points and outcomes:
Time Points:
Twelve months

Outcomes:
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EBicacy
Percent change from baseline in bone mineral density
Biochemical markers of bone resorption (if present)
Fracture incidence (if present)
Toxicity
Number of withdrawals due to side-eBects

Methods to synthesize data:

For continuous variables such as bone density, biochemical
markers, and fracture incidence, we calculated weighted mean
diBerences (WMDs). Dichotomous results including dropouts were
summarized as Peto odds ratios (Petitti 1994). Fractures were
reported as number of patients with fractures in each group,
allowing the data to be pooled as odds ratios. Heterogeneity among
trials was estimated using the chi square statistic.

R E S U L T S

Description of studies

There were five trials that met the inclusion criteria. They were
all double blind, placebo controlled trials. All were randomized,
except for Adachi (Adachi 1996) which allocated patients by a
minimization method. It is not clear whether the minimization
included randomization as well.

Three of the trials enrolled younger patients (Buckley 1996, Dylan
1984; Sambrook 1993), and two trials enrolled an older age sample
(Adachi 1996, Di Munno 1989).

There was a wide range of mean prednisone dosages used (5.6 -
18.9). This may be a source of heterogeneity as a higher daily dose
of prednisone is generally felt to cause a higher rate of bone loss.

The treatments given also diBered, as two trials used
cholecalciferol (Adachi 1996, Buckley 1996) and the rest used the
more active vitamin D metabolite.

Outcome measures included some type of bone density
measurement at one of the three sites in all trials. Most used DEXA
densitometry for spine and hip measurements and single photon
absorptiometry for forearm measurements.

Urinary hydroxyproline excretion could only be compared in two
studies. Since one study reported amount excreted in 24 hrs,
while two reported urinary hydroxyproline as a ratio to creatinine
excretion.

Withdrawals for side-eBects were clearly reported in one trial
(Buckley 1996). One other trial reported the total number of
dropouts for the whole group, and the remaining trials appeared to
have no dropouts due to side-eBects.

Risk of bias in included studies

Using Jadad's method of assessing methodological quality, the
studies were given a score out of 5. One study had a score of 2
(Adachi 1996), mainly because it was not randomized. There was
one study with a score of 3 (Di Munno 1989), two with a score of
4 (Dylan 1984; Sambrook 1993), and one study with a score of 5
(Buckley 1996).

E:ects of interventions

Results were varied for changes in BMD at the three sites reported
between treatment and control groups.

Results at the lumbar spine were similar for the three studies
reporting this outcome (Adachi 1996, Buckley 1996, Sambrook
1993). All reported a positive mean diBerence in BMD, in the 2.4-3.1
range. That is, the treatment group experienced more bone accrual
(or less bone loss) than the controls. All three studies failed to reach
statistical significance. When combined, however the result was
statistically significant, with a weighted mean diBerence (WMD) of
2.6 (95% CI 0.7, 4.5). There was no heterogeneity evident between
these three trials.

At the radius, only the Sambrook 1993 study reported a significant
positive mean diBerence in BMD between the two groups. The Di
Munno paper reported only a minor diBerence between groups,
with a wide confidence interval. Dylan's paper had results similar
to Sambrook's, but just failed to reach statistical significance. When
all three trials were combined, the weighted mean diBerence was
significant using a fixed eBects model (WMD 2.5 (95%CI 0.6,4.4)).
The chi-squared test for heterogeneity was not significant.

At the femoral neck, only two trials reported results. Both
reported slightly positive mean diBerences, with wide confidence
intervals. The summary WMD was likewise slightly positive and not
statistically significant (0.4 (95% CI -1.1, 1.8)).

Dropouts due to adverse eBects, could not be summarized
numerically because of lack of data. Thus the summary odds ratio
is calculated from the one trial reporting dropouts, and was not
statistically significant (OR= 1.9 (95% CI 0.5, 6.4)).

Results for 24-hr hydroxyproline excretion were combined from
two trials. The Sambrook 1993 paper reported a significant
mean diBerence between treatment and control groups, with the
treatment group lowering their hydroxyproline excretion more
than the controls. The Adachi 1996 paper reported a non significant
diBerence between groups, with a trend towards the controls
lowering their excretion more than the treated group. The summary
WMD was not significant (-3.8 (95% CI -8.6, .9).

Only two studies reported the incidence of new, non-traumatic
fractures (Dylan 84, Sambrook 1993). The summary odds ratio was
0.6 (95% CI 0.1, 2.4). The results were not statistically significant
but the magnitude of the eBect suggests protection against new
fractures in the treatment group.

D I S C U S S I O N

The results of this meta-analysis suggest that treatment with
calcium and vitamin D in patients on corticosteroids is more
eBective at retarding lumbar and forearm bone loss than placebo or
calcium alone. The same statement cannot be made regarding BMD
at the femoral neck. It is generally believed that corticosteroids
exert most of their bone resorbing eBects at trabecular sites. As
the lumbar spine and distal radius are both composed primarily of
trabecular bone, it is not surprising that treatment would have a
greater chance of success here than at a primarily cortical site such
as the femur.

Interpreting the clinical significance of this change is a diBerent
matter. The weighted mean diBerence reports the diBerence in
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BMD between the two groups, but does not indicate how much
change in BMD each group has experienced. For example, in the
Dylan paper both the treatment and control groups showed an
increase in radial BMD with the treatment group experiencing
a larger diBerence. In the Sambrook study the treatment group
experienced an increase in radial bone mass, while the controls
experienced a loss; at the lumbar spine, both treatment and
control groups lost bone, with the treatment group losing less.
This meta-analysis reports the overall change between treatment
and placebo, but inferences about absolute bone loss cannot be
made. The magnitude of this diBerence at both the lumbar spine
and distal radius was in the order of 2.5% at one year. In order to
achieve a one standard deviation change in bone mass, the BMD
must change by approximately 10%. Thus the diBerence between
groups is probably clinically significant especially in cases where
steroid treatment continues for more than one year.

The most important measure of treatment success in this clinical
situation is fracture prevention. Only two studies reported the
incidence of new, non-traumatic fractures. The resulting odds ratio
for risk of new fracture was not significant but suggested protection

in the treatment group. Adequate evaluation of fractures would
require longer term follow-up.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

It is generally accepted that treatment with corticosteroids results
in bone loss, especially at trabecular bone sites. Although the
eBicacy of calcium and vitamin D appears to be modest, the
data suggests that physicians who start patients on corticosteroids
should consider prophylaxis with this relatively innocuous
combination of drugs. The side-eBects that were reported included
mainly constipation (calcium) and hypercalcemia (calcitriol). There
is no evidence to suggest that calcitriol is any more eBicacious than
cholecalciferol, but this comparison was not formally assessed in
this analysis.

Implications for research

Long term follow-up of patients entering osteoporosis prevention
trials is needed to gain more knowledge regarding fracture
prevention with calcium and vitamin D.
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Characteristics of included studies [ordered by study ID]

 

Methods Double blind, placebo controlled trial, allocation by minimization algorithm.

Participants 62 subjects with polymyalgia rheumatica, temporal arteritis, asthma, vasculitis, or systemic lupus ery-
thematosis. Mean age 65.5 years, mean prednisone dose 18.9 mg/day.

Interventions Vitamin D 50,000 IU weekly, and calcium 1,000 mg/day, or placebo vitamin D and placebo calcium.

Outcomes Bone mineral density of the lumbar spine by dual photon absorptiometry and DEXA (lunar), 24 hr hy-
droxy proline excretion, serum PTH, and nephrogenous cAMP.

Notes BMD machines switched mid-study. Patients measured the same day on both machines to determine a
conversion factor for BMD measurements.

Risk of bias

Adachi 1996 
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Bias Authors' judgement Support for judgement

Allocation concealment? High risk C - Inadequate

Adachi 1996  (Continued)

 
 

Methods Randomized, double-blind, placebo-controlled trial.

Participants 66 patients with rheumatoid arthritis, mean age 53 yrs, mean prednisone dose 5.6 mg/day.

Interventions Vitamin D 500 IU/day and calcium 1,000 mg/day or placebo vitamin D and placebo calcium.

Outcomes Bone mineral density of lumbar spine, femoral neck, ward's triangle, and trochanter measured by DEXA
(lunar).

Notes Patients on chronic steroids

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Buckley 1996 

 
 

Methods Double blind, randomized, placebo controlled trial

Participants 24 patients with polymyalgia rheumatica. Mean age 67.9 years, mean prednisone dose 7.4 mg/day.

Interventions 25-OH vitamin D, 35mcg/day for 25/30 days, and 500 mg/day calcium or vitamin D placebo and 500
mg/day calcium.

Outcomes Bone mineral content of distal radius by dual photon absorptiometry, 24 hr urine hydroxyproline excre-
tion, 24 hr excretion of calcium and phosphate.

Notes Timepoints 0,3,6,9 months.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Di Munno 1989 

 
 

Methods Double blind, randomized, placebo controlled trial.

Participants 30 patients with rheumatoid arthritis, systemic lupus erythematosis, scleroderma. all patients on
chronic steroids. Mean age 49 years, and mean prednisone dose 11.8 mg/day.

Dykman 1984 

Calcium and vitamin D for corticosteroid-induced osteoporosis (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

7



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Interventions 1,25-OH vitamin D, 0.25 mcg/day, 500 mg/day calcium, and 400 IU/day vitamin D or 500 mg/day calci-
um and 400 IU/day vitamin D

Outcomes Bone mineral density at distal radius by single photon absorptiometry, intestinal calcium absorption,
serum PTH and 25-OH vitamin D, and 1,25-OH vitamin D, transiliac bone biopsies, and thoraco-lumbar
xrays for fractures.

Notes Outcomes measured at 0,3,6,9,12,15,18 months.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Dykman 1984  (Continued)

 
 

Methods Randomized, double-blind, placebo controlled trial.

Participants 92 patients with rheumatic, immunologic, or respiratory diseases. Mean age 51, mean prednisone dose
13.5 mg/day.

Interventions 1,25 OH vitamin D 0.5 - 1.0 mcg/day, and calcium 1,000 mg/day or placebo vitamin D, and calcium
1,000 mg/day.

Outcomes Bone mineral density at the lumbar spine and femoral neck, as measured by DEXA (lunar), and BMD at
the distal radius as measured by single photon absorptiometry, xrays of spine for fracture incidence,
serum PTH and osteocalcin, 24 hr urinary calcium and hydroxyproline excretion.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Sambrook 1993 

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Braun 1983 Bone biopsy data only

Hahn 1979 Patients not randomized

Vogelsang 1995 Only a fraction of the study subjects were on corticosteroids, and sub-group analyses were not re-
ported.
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D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Calcium and Vitamin D vs Calcium or Placebo

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Bone mineral density, lumbar
spine at one year

3 152 Mean Difference (IV, Fixed, 95% CI) 2.63 [0.74, 4.53]

2 Bone mineral density, distal radius
at one year

3 110 Mean Difference (IV, Fixed, 95% CI) 2.49 [0.62, 4.36]

3 Bone mineral density, femoral
neck at one year

2 129 Mean Difference (IV, Fixed, 95% CI) 0.37 [-1.09, 1.83]

4 Drop outs due to adverse effects 1 124 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.88 [0.55, 6.44]

5 Urinary hydroxyyproline to creati-
nine ratio

2 86 Mean Difference (IV, Fixed, 95% CI) -3.79 [-8.55, 0.97]

6 Risk of new non-tramatic fracture 2 86 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.55 [0.12, 2.44]

 
 

Analysis 1.1.   Comparison 1 Calcium and Vitamin D vs Calcium or
Placebo, Outcome 1 Bone mineral density, lumbar spine at one year.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Adachi 1996 11 -4.9 (3.9) 12 -8 (7.3) 16.05% 3.1[-1.63,7.83]

Buckley 1996 31 0.7 (3.3) 35 -1.7 (6.5) 60.14% 2.4[-0.04,4.84]

Sambrook 1993 34 -1.4 (2.9) 29 -4.3 (10.3) 23.8% 2.9[-0.98,6.78]

   

Total *** 76   76   100% 2.63[0.74,4.53]

Heterogeneity: Tau2=0; Chi2=0.09, df=2(P=0.96); I2=0%  

Test for overall effect: Z=2.72(P=0.01)  

  105-10 -5 0  

 
 

Analysis 1.2.   Comparison 1 Calcium and Vitamin D vs Calcium or
Placebo, Outcome 2 Bone mineral density, distal radius at one year.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Di Munno 1989 12 0.2 (3) 12 -0.2 (4) 43.84% 0.36[-2.47,3.19]

Dykman 1984 13 9.5 (9) 10 3 (7.9) 7.32% 6.5[-0.42,13.42]

Sambrook 1993 34 0.8 (1.7) 29 -3 (7.2) 48.83% 3.8[1.12,6.48]

   

Total *** 59   51   100% 2.49[0.62,4.36]

Heterogeneity: Tau2=0; Chi2=4.38, df=2(P=0.11); I2=54.38%  

Test for overall effect: Z=2.6(P=0.01)  

  105-10 -5 0  
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Analysis 1.3.   Comparison 1 Calcium and Vitamin D vs Calcium or
Placebo, Outcome 3 Bone mineral density, femoral neck at one year.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Buckley 1996 31 0.3 (3.1) 35 -0.1 (3.8) 76.56% 0.45[-1.22,2.12]

Sambrook 1993 34 -2.8 (5.9) 29 -2.9 (6.2) 23.44% 0.1[-2.91,3.11]

   

Total *** 65   64   100% 0.37[-1.09,1.83]

Heterogeneity: Tau2=0; Chi2=0.04, df=1(P=0.84); I2=0%  

Test for overall effect: Z=0.49(P=0.62)  

  105-10 -5 0  

 
 

Analysis 1.4.   Comparison 1 Calcium and Vitamin D vs Calcium
or Placebo, Outcome 4 Drop outs due to adverse e:ects.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Buckley 1996 7/61 4/63 100% 1.88[0.55,6.44]

   

Total (95% CI) 61 63 100% 1.88[0.55,6.44]

Total events: 7 (Treatment), 4 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1(P=0.32)  

  100.1 50.2 20.5 1  

 
 

Analysis 1.5.   Comparison 1 Calcium and Vitamin D vs Calcium or
Placebo, Outcome 5 Urinary hydroxyyproline to creatinine ratio.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Adachi 1996 11 -2 (8.2) 12 -3.9 (7.3) 55.9% 1.9[-4.47,8.27]

Sambrook 1993 34 -39 (15) 29 -28 (14) 44.1% -11[-18.17,-3.83]

   

Total *** 45   41   100% -3.79[-8.55,0.97]

Heterogeneity: Tau2=0; Chi2=6.95, df=1(P=0.01); I2=85.62%  

Test for overall effect: Z=1.56(P=0.12)  

  105-10 -5 0  

 
 

Analysis 1.6.   Comparison 1 Calcium and Vitamin D vs Calcium
or Placebo, Outcome 6 Risk of new non-tramatic fracture.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Dykman 1984 3/13 4/10 71.9% 0.47[0.08,2.69]

  100.1 50.2 20.5 1  
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sambrook 1993 1/34 1/29 28.1% 0.85[0.05,14.03]

   

Total (95% CI) 47 39 100% 0.55[0.12,2.44]

Total events: 4 (Treatment), 5 (Control)  

Heterogeneity: Tau2=0; Chi2=0.13, df=1(P=0.72); I2=0%  

Test for overall effect: Z=0.79(P=0.43)  

  100.1 50.2 20.5 1  

 

F E E D B A C K

Pooling drugs with di:erent modes of action

Summary

The combination of studies with both native vitamin D and its active metabolites lack physiological or pharmacological justification. They
probably have a diBerent mode of action and are certainly associated with a diBerent risk benefit ration. Overall the review is helpful.

Conflict of interest: I have received paid honoraria for lecturing and acting in an advisory capacity to a few diBerent pharmaceutical
companies with products in this field. These include: Shire Pharmaceuticals Roche Proctor and Gamble.

I certify that I have no aBiliations with or involvement in any organization or entity with a direct financial interest in the subject matter of
the review or my criticisms (e.g. employment, consultancies, stock ownership, honoraria, expert testimony).

Authorship statement: I certify that I am the author of these statements and that I take responsibility for them.

Reply

Thank you for your comments. It is certainly well accepted that native vitamin D and dihydroxy vitamin D have diBerent pharmacologic
activity in humans. It was not our intention to imply that these two substances were the same and perhaps that should be emphasized
in the discussion. That being said, we prefer to be as inclusive as possible when doing the meta-analysis in order to make use of as much
data as possible.

Sensitivity analyses are done where heterogeneity is evident. In this review we conducted analyses for 6 diBerent outcomes: BMD at the
spine, hip and wrist, drop-outs, fractures and 24hr hydroxyproline excretion. For three of the analyses (drop-outs, fractures and BMD-
wrist), the studies combined were either all native or all activated vitamin D. Two of the three remaining analyses that mixed native and
activated vitamin D showed results that were very similar (BMD-spine and BMD-hip). In fact, the chi squared test for heterogeneity was non
significant. Because of this we felt it was reasonable to combine the studies.

The last analysis which examined 24hr hydroxy proline excretion did show heterogeneous results, with the activated vitamin D showing
more eBicacy. I will amend the discussion section of the review to reflect your comments and discuss our justification for combining trials
as we did.

Contributors
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D E C L A R A T I O N S   O F   I N T E R E S T

None known

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Calcium  [*therapeutic use];  Glucocorticoids  [*adverse eBects];  Osteoporosis  [*chemically induced]  [*prevention & control];  Vitamin D
 [*therapeutic use]

MeSH check words

Humans
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